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8WLOLW\ FRPSDQLHV LQFXU ILQDQFLDO ORVV GXH WR WUDQVPLVVLRQ ORVVHV DVZHOO DV QRQ WHFKQLFDO ORVVHV OLNH SRZHU WKHIW DQG ELOOLQJ
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$05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GLUHFWLRQDOFRPPXQLFDWLRQEHWZHHQWKHJULGFRPSRQHQWVWRIRUPDQ$GYDQFHG0HWHULQJ,QIUDVWUXFWXUH$0,7KLVKHOSVIRUWKH
VPRRWK LQWHUDFWLRQEHWZHHQJULGFRPSRQHQWV WR ORDG DQGRIIORDG WKHGLVWULEXWHG HQHUJ\ VRXUFHVZKLOH VXSSRUWLQJ DQ HIILFLHQW












ZLWK LQ WKHSURGXFWLRQVLGH ,QGHYHORSLQJFRXQWULHV OLNH,QGLD WKHKXJH LPEDODQFH LQ WKHGHPDQGDQGVXSSO\KDV
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ORW RI LQFRQYHQLHQFH IRU GRPHVWLF XVHUV DQG KXJH ILQDQFLDO ORVVHV IRU LQGXVWULHV :LWK WKH H[LVWLQJ FHQWUDOL]HG
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JHQHUDWLRQDQGGLVWULEXWLRQPRGHOPRVWRIWKHJULGVKDYHUHDFKHGWKHLURSWLPXPVL]HDQGVFDOLQJXSRIWKHVHJULGV
FDQOHDGWRIUHTXHQWJULGIDLOXUHV(IILFLHQWPDQDJHPHQWRIWKHDYDLODEOHUHVRXUFHVLVWKHQHHGRIWKHKRXU,QRUGHU
WR KDYH D EHWWHU FRQWURO DQG KLJKHU XWLOL]DWLRQ 3RZHU FRPSDQLHV DUH ORRNLQJ IRUZDUG WRZDUGV GHFHQWUDOL]HG
JHQHUDWLRQDQGGLVWULEXWLRQRISRZHUZKLFK UHTXLUHVD UHOLDEOHELGLUHFWLRQDOFRPPXQLFDWLRQEHWZHHQYDULRXVJULG
FRPSRQHQWV8QGHUWKHVHFLUFXPVWDQFHVVXLWDEOHWHFKQRORJLHVKDVDODUJHUUROHWRSOD\E\LQFRUSRUDWLQJLQWHOOLJHQFH








UDWHV EDVHGRQ WKH7LPH2I8VDJH 728ZLWKKLJKHU UDWHV IRU WKHSHDNSHULRG DQG ORZHU UDWHV IRU WKH QRQSHDN
SHULRG7KLVFDQOXUHWKHFXVWRPHUVWRSODQWKHLUXVDJHIRUWKHLURZQEHQHILWDVZHOODVUHGXFLQJWKHORDGGXULQJWKH
SHDN SHULRG7KLV UHTXLUHVPHFKDQLVPV WR FDSWXUH WKH HQHUJ\ XVDJH RI WKH FXVWRPHU DW DPRUH IUHTXHQW LQWHUYDO
SUREDEO\RQDQKRXUO\EDVLVUDWKHUWKDQWKHFXUUHQWPHFKDQLVPRIELPRQWKO\RUPRQWKO\UHDGLQJV%\XSJUDGLQJWKH
H[LVWLQJJULGZLWK IHDWXUHV IRU WKHDERYH IXQFWLRQDOLWLHVZHFDQHVWDEOLVKD VPDUWJULG7KLV UHTXLUHVD ODUJH VFDOH
GHSOR\PHQW RI FDSDEOH VHQVLQJ DQG FRQWURO PHFKDQLVP DORQJ ZLWK D GHGLFDWHG WZR ZD\ FRPPXQLFDWLRQ

























LQIUDVWUXFWXUH DV PHQWLRQHG E\ 5DG HW DO>@ '60 SURJUDPV LQFOXGH FRQVHUYDWLRQ DQG HQHUJ\ HIILFLHQF\
SURJUDPV IXHO VXEVWLWXWLRQ SURJUDPV GHPDQG UHVSRQVH SURJUDPV DQG ORDG PDQDJHPHQW SURJUDPV /RDG
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PDQDJHPHQWSURJUDPVXVXDOO\DLPDWUHGXFLQJFRQVXPSWLRQDQGRUVKLIWLQJRIFRQVXPSWLRQIURPSHDNWRQRQSHDN
KRXUV 5HGXFWLRQ LQ FRQVXPSWLRQ FDQ EH DFKLHYHG E\ HQFRXUDJLQJ HQHUJ\ DZDUH FRQVXPSWLRQ SDWWHUQV 6KLIWLQJ
FRQVXPSWLRQSDWWHUQFDQEHDWWDLQHGE\PDNLQJWKHFXVWRPHUVWRXVHKLJKSRZHUKRXVHKROGDSSOLDQFHVWRRIISHDN




KDYH D VPDUW SULFLQJPHFKDQLVPZKHUH XVHUV DUH HQFRXUDJHG WR LQGLYLGXDOO\ DQG YROXQWDULO\PDQDJH WKHLU ORDGV
0HWKRGV WKDW FDQEH IROORZHG IRU LPSOHPHQWLQJ WKLV DSSURDFK LQFOXGH&ULWLFDO3HDN3ULFLQJ &337LPH2I8VH
3ULFLQJ728DQG5HDO7LPH3ULFLQJ573DVGLVFXVVHG LQ5DGHWDO>@3HGUDP6DPDGLHWDO>@
KDV VWXGLHGRQ D LQIUDVWUXFWXUHRI D VLQJOH HQHUJ\ VRXUFH VKDUHG DPRQJPDQ\ VXEVFULEHV WR DUULYH DW DQ UHDO WLPH




$GYDQFHG0HWHULQJ,QIUDVWUXFWXUH $0, LVQHHGHG WR LQWHUFRQQHFW WKH VPDUWPHWHUVFRQQHFWHGDW WKHFXVWRPHU
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7KH$0,FDQDOVRDFWDVDGDWDDFTXLVLWLRQPHFKDQLVPZKLFKFDQSURDFWLYHO\GLDJQRVHDQGWDNHQHFHVVDU\FRQWURO
DFWLRQV UHODWHG WR JULG PDLQWHQDQFH RQ WRS RI WKH VXSSRUW SURYLGHG IRU '60 $Q H[WHQGHG YHUVLRQ RI WKH $0,
QHWZRUN LV ORRNHG XS RQ WR LQWHUFRQQHFW ODUJH QXPEHUV RI GLIIHUHQW LQWHOOLJHQW HOHFWURQLF GHYLFHV,('V WKDW DUH
VHQVRUEDVHGFRQWUROOHUVRISRZHUV\VWHPHTXLSPHQWVOLNHIHHGHUDQGVXEVWDWLRQWUDQVIRUPHUVFLUFXLWEUHDNHUVHWF
ZKLFK DUH ZLGHO\ GLVSHUVHG ZLWKLQ WKH VPDUW JULG $GYDQFHV LQ %URDGEDQG ZLUHOHVV WHFKQRORJLHV KDYH PDGH LW
IHDVLEOH WR KDYH GDWD UDWHV DQG QHWZRUN FDSDELOLWLHV FRPSDUDEOH WR WKDW RI ZLUHG QHWZRUNV :LUHOHVV 6HQVRU
1HWZRUNV:61 SURYLGH VLJQLILFDQW DGYDQWDJHV RYHU WUDGLWLRQDO ZLUHG FRPPXQLFDWLRQV PHWKRGV OLNH 3/&& E\
KDYLQJ KLJKHU IOH[LELOLW\ UDSLG GHSOR\PHQW ORZ LQVWDOODWLRQ FRVW DV ZHOO DV DJJUHJDWHG LQWHOOLJHQFH YLD SDUDOOHO
SURFHVVLQJ DV REVHUYHG E\ *XQJRU HW DO >@ +DYLQJ ODUJH QXPEHU RI ZLUHOHVV QRGHV VSUHDG RYHU D ODUJH
JHRJUDSKLF DUHDPDNHV LW QHFHVVDU\ WR KDYH DQ DSSURSULDWH URXWLQJ DQG GDWD IRUZDUGLQJPHFKDQLVP LQPXOWLKRS
QHWZRUNVWRILQGKLJKTXDOLW\QHWZRUNSDWKV7KHVHURXWLQJSURWRFROVPXVWJXDUDQWHHWKDWWKHPHDVXUHGGDWDDVZHOO





VKLIWLQJ WKH FRQVXPHU GHPDQGV WR RIISHDN KRXUV DQG LQKRPH (QHUJ\ PDQDJHPHQW XVLQJ D  IX]]\ VFKHGXOLQJ
DOJRULWKPV ZDV VLPXODWHG WR DUULYH DW D VFKHGXOH F\FOH IRU FHUWDLQ KLJKSRZHU DSSOLDQFHV (URO.DQWDUFL 	
0RXIWDK>@ >@ REVHUYHG WKDW SHUIRUPDQFH RI:61 LQ WHUPV RI GHOLYHU\ UDWLR GHOD\ DQG 3DFNHW
'HOD\9DULDQFH IRU YDU\LQJ LQWHU DUULYDOWLPHV DQG YDU\LQJ QHWZRUN VL]HV ZHUH VWXGLHG DQG LW ZDV REVHUYHG WKDW
GHOLYHU\ UDWLRGHOD\DQG3'9 LPSURYHVDV WKHSDFNHW LQWHUDUULYDO WLPHRI WKH VHQVLQJDSSOLFDWLRQ LQFUHDVHV7KLV
OHDGV XV WR FRQFOXGH WKDW WKH SHUIRUPDQFH RI '60 VHUYLFHV LQFUHDVHV DV WKH LQWHQVLW\ RI RWKHU PRQLWRULQJ
DSSOLFDWLRQVWKDWVKDUHWKH:61UHVRXUFHVGHFUHDVH(URO.DQWDUFLHWDO>@KDYHPRGHOOHGDHQHUJ\GHPDQG
IROORZLQJD3RLVVRQSURFHVVXVLQJDVLPXODWLRQSURJUDPDQGZLUHOHVVVHQVRUEDVHGGDWDFROOHFWLRQXVLQJ]LJEHHWR
DQDO\]H WKH HIIHFW RI'60 IRU WKH FRQVXPHU DQG IRXQG LW WR EHPXFK EHQHILFLDO IRU WKH FRQVXPHU   6PDUW JULG
FRPPXQLFDWLRQ WHFKQRORJLHV LQFOXGH ERWK ZLUHG FRPPXQLFDWLRQ DV ZHOO DV ZLUHOHVV FRPPXQLFDWLRQ 9HKEL HW





$ SURWRFRO LPSOHPHQWDWLRQ EDVHG RQ WKH IUDPHZRUN RI WKH ,3Y URXWLQJ SURWRFRO IRU /RZ 3RZHU DQG /RVV\
1HWZRUNVDQGLWVVXLWDELOLW\IRU$0,LVGLVFXVVHGE\'L:DQJHWDO>@53/VXSSRUWVLQZDUGXQLFDVWDVZHOODV
RXWZDUGXQLFDVWGDWDWUDQVIHUZKLFKKHOSVLQWUDQVIHURIPHWHUUHDGLQJDVZHOODVFRQWUROGDWDUHVSHFWLYHO\IURPWKH
FRQVXPHU DQG WKH SURYLGHU $ GHWDLOHG VWXG\ RI WKH VXLWDELOLW\ RI 53/ LQ :61 IRU VPDUW JULG LV GLVFXVVHG LQ
$QFLOORWWL HW DO  >@>@ E\ SURYLGLQJ WKH53/ VSHFLILFDWLRQ DQG WKH GHVLJQ SULQFLSOHV WRJHWKHUZLWK URXWLQJ
DOJRULWKP5HVXOWVRIH[SHULPHQWDOSHUIRUPDQFHHYDOXDWLRQRI53/IRUGLIIHUHQWQHWZRUNVHWWLQJVWRXQGHUVWDQGWKH
LPSDFWRIWKHSURWRFRODWWULEXWHVRQWKHQHWZRUNEHKDYLRUQDPHO\LQWHUPVRIFRQYHUJHQFHWLPHHQHUJ\SDFNHWORVV
DQG SDFNHW GHOD\ DUH GLVFXVVHG E\ *DGGRXU 	 .RXEDD >@ 7KHLU VWXG\ KDV FRQFOXGHG WKDW 53/ LV D
SURPLVLQJURXWLQJSURWRFROIRU/RZSRZHU/RVV\1HWZRUNV//1VDVWKH\SURYLGHJUHDWHUOHYHORIIOH[LELOLW\WRGHDO
ZLWKGLIIHUHQW UHTXLUHPHQWVRI WKHXQGHUO\LQJDSSOLFDWLRQV&RPSDUDWLYHVWXG\RI53/DJDLQVW WKH&ROOHFWLRQ7UHH
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5RXWLQJ3URWRFROIRU/RZ3RZHU/RVV\1HWZRUNV53/
5RXWLQJ3URWRFROIRU/RZSRZHU/RVV\1HWZRUNV53/LVDURXWLQJSURWRFROZKLFKZDVUHFHQWO\VWDQGDUGL]HGE\



























$IWHU WKH '$* LV FRQVWUXFWHG HDFK FOLHQW QRGH ZLOO EH DEOH WR IRUZDUG DQ\ LQZDUG WUDIILF GHVWLQHG WR WKH
JDWHZD\E\FKRRVLQJLWVPRVWSUHIHUUHGSDUHQWDVWKHQH[WKRSQRGH,QRUGHUWRVXSSRUWWKHRXWZDUGWUDIILFIURPWKH
JDWHZD\ WRDFOLHQWQRGH WKHFOLHQWQRGHVKRXOG LVVXHDFRQWUROPHVVDJHFDOOHG'HVWLQDWLRQ$GYHUWLVHPHQW2EMHFW
'$2 7KH LQIRUPDWLRQ FRQYH\HG LQ WKH '$2 PHVVDJH LQFOXGHV  WKH UDQN LQIRUPDWLRQ XVHG E\ QRGHV WR
















VHULDO SRUW RI  WKH 3& DQG XQSDFN WKH VHULDO GDWD DQG XSGDWHV WKH LQIRUPDWLRQ LQWR D GDWDEDVH 7KH FROOHFWHG













PHVVDJHV ZLWK RWKHU 53/XVLQJ QRGHV 7KH 53/ 5RXWLQJ (QJLQH EHJLQV LWV RSHUDWLRQV RQFH D JOREDO DGGUHVV LV
DOORFDWHGXVLQJ WKH'+&3YSURFHVV2QFH WKH53/URXWLQJHQJLQHVWDUWVH[FKDQJLQJ',2DQG'$2PHVVDJHV LW
FDQUHFHLYHSDFNHWVIURPWKHDSSOLFDWLRQOD\HUV7KHSDFNHWVHQGLQJ,3LQWHUIDFHFDQEHFRQQHFWHGLGHQWLFDOO\WRWKH













WKH 53/ SURWRFRO 7RSRORJ\ GLVFRYHU\ DQG XSGDWLQJ RI WKH URXWLQJ WDEOH IROORZHG E\ SDFNHW IRUZDUGLQJ ZDV
DQDO\]HGXVLQJDVQLIILQJWRROFDOOHG3HU\WRQ$QDO\]HU7RSRORJ\GLVFRYHU\DQGWKHIUDPHGHWDLOVDUHJLYHQLQWKH
)LJ6PDUWPHWHUVDUHRQHRI WKHPRVW LPSRUWDQWFRPSRQHQWVRI WKHVPDUWJULG ,PSRUWDQWGHVLJQFRQVLGHUDWLRQV
WKDWQHHGWREHWDNHQFDUHIRUWKHGHYHORSPHQWRIDVPDUWPHWHUDQGWKHUROHRIZLUHOHVVWHFKQRORJLHVWREDVHVWDWLRQ
FRPPXQLFDWLRQ LV GLVFXVVHG E\'HSXUX HW DO>@ ,QWHJUDWLRQ RI VPDUW PHWHUV WR D ZLUHOHVV VHQVRU QHWZRUN
LPSOHPHQWHG XVLQJ 53/ SURWRFRO ZLOO IRUP D HIILFLHQW QHLJKERUKRRG DUHD QHWZRUN1$1 RYHU ZKLFK HQHUJ\
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FRQVXPSWLRQGHWDLOVRIFRQVXPHUVFDQEHFROOHFWHGE\WKHHQHUJ\SURYLGHU7KHGDWDFROOHFWHGLVIRUZDUGHGWRZDUGV
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&RQFOXVLRQ	)XWXUH6FRSH
6PDUWJULGVFDQSOD\DVLJQLILFDQWUROHLQWKH'HPDQG6LGH0DQDJHPHQWRISRZHUZKRVHHIILFLHQF\GHSHQGVRQD
UREXVW FRPPXQLFDWLRQ PHFKDQLVP EHWZHHQ WKH JULG FRPSRQHQWV 6HQVRU QRGHV FDQ EH DWWDFKHG WR WKH JULG
FRPSRQHQWV WR IRUP D :LUHOHVV 6HQVRU 1HWZRUN WKDW FDQ DFW DV D FRPPXQLFDWLRQ EDFNERQH IRU WKH JULG
LQIUDVWUXFWXUH,(7)KDVVWDQGDUGL]HG53/DVDVWDQGDUGSURWRFROIRUORZSRZHUORVV\QHWZRUNV'XHWRWKHYDULDEOH
OLQN TXDOLW\ EHWZHHQ WKH QRGHV RI WKH JULG WKHVH QHWZRUNV FDQ EH FRQVLGHUHG DV ORVV\ QHWZRUNV DQG KHQFH53/
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